Calpain activity alters in rat myocardial subfractions after ischemia or reperfusion.
To examine whether calpain is activated during ischemic or reperfusion injury, we measured calpain activity of the subfractions of rat myocardia after global ischemia for 60 min or the ischemia followed by 30 min reperfusion by the Langendorff procedure. The myocardial homogenate was fractionated into 600 x g, 10,000 x g and 100,000 x g pellet fractions as well as 10,000 x g supernatant fraction. The supernatant fraction was further subjected to DEAE cellulose and phenyl-Sepharose chromatographies to separate mu- and m-calpains. The m-calpain activity of the DEAE fractions after global ischemia for 60 min was higher but that after ischemia-reperfusion was lower than that of the control. On the other hand, the ischemia-reperfusion but not ischemia by itself raised the calpain activity of the phenyl-Sepharose fraction (mu-calpain) and the 10,000 x g pellet measured at 100 microM and 5 mM Ca2+. Treatment with verapamil but not with ryanodine during ischemia attenuated the increase in m-calpain activity. A dot-blotting analysis of calpain antigenicity showed a decrease in soluble but no change in the particulate fractions after ischemia-reperfusion. An immunoblotting technique did not detect proteolysis of the calpain 80-kDa subunit. These observations suggest that calpain is activated by Ca2+ influx during ischemia and reperfusion without gross changes in its amount. Some unknown processes other than translocation or autolysis are thought to be involved in the alterations.